total of 40 patients with exudative retinopathy by means of serial retinal photography. Twentythree have continued with their normal animal fat consumption while 17 have had their daily intake reduced to 20 g with the addition of 60 g of unsaturated vegetable fat a day. The two groups did not differ materially with regard to age, sex, duration of diabetes or treatment, and the corn oil diet did not present any major practical problems.
Variations in serum lipid levels were studied in some patients during the earlier stages of the trial. There was a fall in both total lipid and serum cholesterol levels in most patients although there was some fluctuation. The effects of the regime on diabetic control, insulin requirements and weight were not significant.
The most striking change in the treated group was a marked reduction in the extent of the retinal exudate (Fig 1) . Of the 26 treated eyes 80% were improved, some dramatically so, while 7 % were worse, but of the 37 untreated eyes approximately 30% were improved and 60% worse (Table 1) . Changes in microaneurysms were not studied, largely because of difficulty of identification on retinal photographs, and we were not concerned with patients with proliferative lesions. Variations in extent of himorrhage were noted: in the treated group 50% were improved and 20% became worse, the remainder being unchanged, while in the untreated group 27 % were better, 20 % worse and the rest unchanged.
We were very disappointed to find no striking alteration in visual acuity despite very marked reduction in the extent of the exudate. In both treated and untreated groups there was some slight improvement in a proportion of the patients, probably the result of increasing familiarity with the procedure, but there was no significant difference between the two.
Conclusion
These results suggest that by means of a diet containing 20 g animal fat and 60 g of unsaturated fat it is possible to reduce significantly the amount of exudate present in diabetic retinopathy. There is, however, no associated improvement in visual acuity and it therefore seems likely that the exudate is the end-result of neuronal degeneration which itself impairs vision. Several attempts at rehabilitation of terminal urwmic patients by periodic dialysis have recently been made (Hegstrom et al. 1962 , Brown & Schreiner 1962 , Kolff et al. 1962 , Brandon et al. 1962 . The technique utilizes a low flow refrigerated hmmodialysis system with an arteriovenous fistula produced by an indwelling sialastic teflon prosthesis (Quinton et al. 1962 ).
Since September 1961, an alternative technique has been developed for periodic hmmodialysis at the Royal Free Hospital Renal Unit. The technique involved is repeated percutaneous puncture of the femoral veins with teflon catheters (Shaldon et al. 1961 ) with a Kolff twin-coil artificial kidney. The minimum blood flow obtained has been 200 ml/min. Initial results in two patients, both suffering from malignant hypertension and end-stage chronic glomerulonephritis, were poor. The first patient survived only one hundred and twenty days whilst she was treated with 8 himodialyses using a 37°C six-hour dialysis at fortnightly intervals. No degree of rehabilitation was possible and she died of irreversible cardiac failure with septicemia. The second patient survived six months and was dialysed on fourteen occasions. She was able to perform limited domestic activities for the last three months, coming into hospital for two days each fortnight for hmodialysis. In spite of an adequate protein intake (40-50 g daily) she developed progressive muscle wasting, a peripheral neuropathy and mental deterioration. Finally, she died from a myocardial infarction associated with her hypertension which was only partially controlled by hypotensive therapy and ultra-filtration with removal of excess extra-' cellular fluid, during each hwemodialysis.
These poor results were attributed to inadequate length and number of haemodialyses. To overcome these problems refrigerated hmmodialysis with a rewarming circuit was developed. The ability to store the coil and circuit for up to two weeks permitted multiple dialyses with one disposable twin-coil system. This reduced the blood requirements to 1,000 ml a fortnight which included priming volume of blood for the kidney circuit and its subsequent transfusion into the patient at the end of the fortnight. Apart from the introduction of the catheters, the whole procedure is run by trained nursing staff.
The third patient, a 31-year-old woman with end-stage chronic pyelonephritis without hyper-tension, was treated for thirteen months and had fifty heamodialyses utilizing the refrigerated technique. Although she was totally anuric for eleven months she was able to work for four and a half days each week. At first she received eight fortnightly 37°C six-hourly hemodialyses but as she deteriorated her dialysis was increased, initially to twelve hours then to twenty-four hours weekly, and finally to fourteen hours twice weekly utilizing refrigeration and coil preservation. With the longer hamodialyses she improved both physically and mentally but died unexpectedly from a subarachnoid hemorrhage. The blood urea averaged 105 mg/100 ml before dialysis and 22 mg/100 ml after dialysis when she was having twice weekly fourteen-hour refrigerated haemodialyses. The femoral veins at post-mortem showed no intimal damage in spite of 50 percutaneous catheterizations.
The fourth patient, a 24-year-old housewife with end-stage chronic pyelonephritis without hypertension, was fully rehabilitated and able to do all her housework within two months of starting on the chronic heemodialysis programme. She gained 3 kg flesh during this time whilst on a 40-50 g protein intake. She had one 20to 24hour haemodialysis weekly and her total time in hospital was 24 to 28 hours a week. Her average blood urea was 150 mg/100 ml before dialysis and 30 mg/100 ml afterwards. Her packed cell volume averaged 30-35 % and her transfusion requirements including priming for the artificial kidney averaged 500 ml blood a week. During her twelfth hxmodialysis she developed acute cerebral cedema and died. In the week before her death she had eaten over 100 g protein daily and her blood urea had risen from 22 mg/100 ml to 400 mg/100 ml in six days although she had no symptoms. The risk of patients with high levels of blood urea developing cerebral cedema during hxemodialysis is known (Kennedy et al. 1963) .
More recently a permanent venous catheterization system has been developed using percutaneous teflon catheters with the addition of a capillary asbestos heparin perfusion unit (Giovannetti et al. 1963) keeping the catheters patent between dialyses. This prosthesis permits changing of the catheter without sacrifice of the vessel and has functioned perfectly for over three months in one patient (Shaldon et al. 1963) .
The ability to preserve the dialysis circuit between dialyses has facilitated multiple dialyses on the same patient and considerably reduced the cost of periodic himodialysis. This, combined with the ease of changing the percutaneous permanent femoral vein catheters, offers considerable hope for the future of home dialysis.
These preliminary results suggest that periodic h2modialysis is capable of rehabilitating uremic patients and permitting them to return to work, provided that a dialysis is performed at least once weekly. The best results are obtained when the patient is young (20-45 years), normotensive and not suffering from extrarenal disease.
The Cardiac hmpulse in Heallh and Disease [Abridged] by P M S Gillam MB MRCP (Department of Medicine, Hammersmith Hospital, London)
The cardiac impulse has been recorded at the apex and the left sternal edge using an instrument which records total displacement of the chest wall. This instrument, which was designed in the Cardiovascular Research Group of the Medical Research Council at the Hammersmith Hospital, has been described in detail elsewhere (Beilin & Mounsey 1962) . Simultaneous electrocardiograms and phonocardiograms have been recorded for reference. The recordings have been correlated with clinical examination, chest X-rays, electrocardiograms, and where relevant with the results of right heart catheterization. In this way it has been possible to define in terms of displacement the qualities which distinguish normal from abnormal impulses; and to determine how certainly an abnormal impulse indicates underlying ventricular hypertrophy.
The apex beat has been recorded in 35 normal subjects, and the left parasternal impulse in 20. The normal impulse at both places consists of an outward movement which starts with the first heart sound, and never lasts for more than the first two-thirds of systole. This is often followed by retraction of the chest wall in the latter part of systole (Fig 1) . The amplitude of the outward movement varies considerably. It tends to be greater at the apex than at the left sternal edge; at the latter there is often greater retraction. In children, in thin and nervous subjects the impulses may be large. This type of impulse, of increased amplitude but normal length, is referred to as the overacting impulse (Fig 2) . In some records a small outward movement can be seen at the time of the P wave on the ECG. This is a beat caused by atrial systole.
